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1
GKM , $n$ $2d$ $(n\leq d)$ , d-
. , Goresky-Kottwitz-MacPherson [1]





$\tau$ : $T\cross Marrow M$ $T$ $M$ .
Definition 2.1 ([3]). $M$ GKM , :
1. $M^{T}$ .
2. $M$ $T$ .
3. $p\in M^{T}$ , $T_{p}M$ isotropy $T$
$\alpha_{i_{p}}\in \mathrm{t}^{*}$ , $i–1,$ $\ldots,$ $d$
.
1
GKM , , $T$
.
. $M$ 1,2 $T$ , $M$




3’ $M$ one-skeleton , $T$ , 2
$T$ 2 .
one-skeleton , $T$ , $T$ 2
$\Gamma$ .
$\Gamma$ $d$- , $T$ 1 isotropy
. , $\Gamma$ $p$ $e$ , $T_{p}M$
1
$T_{p}M=\oplus T_{p}^{\alpha}:,p$
, $e$ $S^{2}$ X , $i$
$T_{p}X_{e}=T_{p}^{\alpha}\cdot.,p$
. $e$ $\alpha_{i,p}\in \mathrm{t}^{*}$ .
$\alpha$ : $E_{\Gamma}arrow \mathrm{t}^{*}$
( $E_{\Gamma}$ $\Gamma$ ) axial function .
, $\Gamma$ axial function $\alpha$ $(\Gamma, \alpha)$ GKM
.
, $e\in E_{\Gamma}$ , $e$ 2 X , $M$ X
, :
$TM|_{\lambda_{\epsilon}’}\cong\oplus L_{i}$ .
$p=i(e)$ $e_{i}$ , $p’=t(e)$ $e_{i}’$ ,
$(L_{i})_{p}=T_{p}X_{e_{i}},$ $(L_{i}’)_{p’}=T_{p’}X_{e’}.\cdot$
. , $e_{i}rightarrow e_{i}’,$ $i=1,$ $\ldots$ , d}
$\theta_{e}$ : $E_{p}arrow E_{p’}$
. $e$ , $e\in E_{\Gamma}$
$\theta$ .
GKM $hI$ GKM $(\Gamma, \alpha, \theta)$
.
Theorem 22. 1. $p\in V_{\Gamma}$ , $\{\alpha_{e}|e\in E_{\Gamma}\}$
.
96
2. $e\in E_{\Gamma}$ , $(\theta_{e})^{-1}=\theta_{\overline{e}}$ .
3. $\theta_{e}$ { $e$ e-[ .
4. $\alpha_{\overline{e}}=-\alpha_{e}$





$M$ $T$ GKM . , $T$ 1
$H$ $\dim M^{H}\leq 2$ . , $M^{T}$
$H_{T}^{*}(M^{T})=\oplus H_{T}^{*}(\{p\})=\oplus S(\mathrm{t}^{*})=\mathrm{M}\mathrm{a}\mathrm{p}(V_{\Gamma}, S(\mathrm{t}^{*}))p\in M^{T}\# M^{T}$
.
$i:M^{T}arrow M$
$i^{*}$ : $H_{T}^{*}(M)arrow H_{T}^{*}(M^{T})$
, $i^{*}$ .
Theorem 23([1]).
${\rm Im} i^{*}=\{f : V_{\Gamma}arrow S(\mathrm{t}^{*})|f(p)\equiv f(q)\mathrm{m}\mathrm{o}\mathrm{d} \alpha_{e},\forall e\in E_{\Gamma},p=i(e), q=t(e)\}$ .
$H_{T}^{*}(\Gamma):=\{f : V_{\Gamma}arrow S(\mathrm{t}^{*})|f(p)\equiv f(q)\mathrm{m}\mathrm{o}\mathrm{d} \alpha_{e},\forall e\in E_{\Gamma}\}$
, $H_{T}^{*}(M)\cong H_{T}^{*}(\Gamma)$ ,
, $M$ .
2.3 GKM
, . $\mathrm{t}^{*}$ $n$
97
Definition 24. GKM , $d$- $\mathrm{F}$ , axial function $a\ovalbox{\tt\small REJECT} E_{\mathrm{F}}arrow \mathfrak{c}$ ,
$\theta$ , 3 .
Al $p\in V_{\Gamma}$ , $\{\alpha_{e}\in \mathrm{t}^{*}|e\in E_{p}\}$
.
A2 $e\in E_{\Gamma}$ , $\alpha_{\overline{e}}=-\alpha_{e}$ .
A3 $e\in E_{\Gamma}$ ( , $p=i(e),p’=t(e)$ , $\theta_{e}$ : $E_{p}arrow E_{p’}$ { $e_{i}$




, GKM $(\Gamma, \alpha, \theta)$
$H_{T}^{*}(\Gamma):=\{f : V\mathrm{r}arrow S(\mathrm{t}^{*})|f(p)\equiv f(q)\mathrm{m}\mathrm{o}\mathrm{d} \alpha_{e},\forall e\in E_{\Gamma}\}$
.
GKM , GKM GKM
.
2.4
Definition 25. $n\geq 3$ . GKM $(\Gamma, \alpha, \theta)$ $n$-independent , $\Gamma$
$p$ axial function $\{\alpha_{e}\}_{e\in E_{\mathrm{p}}}$ , $\{\alpha_{e}\}_{e\in E_{\mathrm{p}}}$ $n$ ,
.
$d$- $\Gamma$ , axial function $\alpha$ : $E_{\Gamma}arrow \mathrm{t}^{*}$ 3-independent
.
Proposition 26. GKM $(\Gamma, \alpha, \theta)$ 3-independent , .




. , $e_{i}’$ $e_{j}’\in E_{q}$
$\alpha_{e_{j}’}=\alpha_{e_{j}}+c_{j}\alpha_{e},$ $c_{j}\in \mathbb{Z}$
, $c_{i}\neq c_{j}$ , $\alpha_{e_{i}}=\alpha_{e_{i}’}-c_{i}\alpha_{e}=\alpha_{e_{j}’}-c_{j}\alpha_{e}$ , ,
$\alpha_{e_{i}’}-\alpha_{e_{j}’}-(’c_{i}+c_{j})\alpha_{e}=0$ .
3-independent . .
, GKM $\theta$ $(\Gamma, \alpha)$ .
Definition2.7.3-independent GKM $(\Gamma, \alpha)$ k- $F$ , $\Gamma$ k-
, .
$F$ $p$ , $p$ $F$ $q$ , $p$
$F$ $E_{F_{\mathrm{p}}}$ , $q$ $F$ $E_{F_{q}}$ , $(\Gamma, \alpha)$ 1 1
.
Proposition 261 Definition 27 $F$ { $p\in V_{\Gamma}$ $k$ $e_{i}\in E_{p}$
.
Definition 28. GKM $(\Gamma, \alpha)$ k- $F$ $\tau_{F}\in H_{T}^{2(d-k)}(\Gamma)$
$\tau_{\Gamma}.(q)=\{$
$\prod_{e\in E_{q}-E_{F_{q}}}\alpha_{e}$ $q\in V_{F}$ ,
0 $q\not\in V_{F}$ ,
, $F$ Thom class .
, $d$-independent $d$- GKM , .
Proposition 29. $d\geq 3$ , $(\Gamma, \alpha)$ $d$-independent $d$- GKM :
, $H_{T}^{*}(\Gamma)$ , $S(\mathrm{t}^{*})$ , $\Gamma$ Thom class $\{\tau_{F}\}$
.
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